Human Bone Marrow Mesenchymal Stem Cells Functionalized by Hybrid Baculovirus-Adeno-Associated Viral Vectors for Targeting Hypopharyngeal Carcinoma.
Hypopharyngeal carcinoma is a common malignant tumor of the head and neck with a very poor prognosis; the median survival time for curatively treated patients was 17.2 months in India. However, cell-based gene therapy holds promise to improve patient outcomes. In this study, we investigated whether human bone marrow mesenchymal stem cells (BMSCs) possess potential homing capacity for hypopharyngeal carcinoma. To monitor the efficiency of BMSC transplantation therapy through reporter gene imaging, we employed a hybrid baculovirus vector containing the Luc-P2A-eGFP fusion or sodium iodide symporter (NIS) sequence under the control of the cytomegalovirus promoter. To enhance the transfection efficiency, baculovirus vectors (Bac-CMV-Luc-P2A-eGFP-ITR and Bac-CMV-NIS-ITR) were flanked by inverted terminal repeats (ITRs), which are key elements of adeno-associated viruses. The infection efficiency of Bac-CMV-Luc-P2A-eGFP-ITR in BMSCs was as high as 92.84 ± 1.14% with no obvious toxic effects at a multiplicity of infection of 400. Moreover, Bac-CMV-NIS-ITR-infected BMSCs showed highly efficient radioactive iodide (125I) uptake; these high uptake levels were maintained for at least 2 h. Transwell migration assays further demonstrated the chemotaxis of BMSCs to hypopharyngeal carcinoma cells (FaDu cells) in vitro. BMSCs modified by firefly luciferase report gene or NIS were injected into nude mice with hypopharyngeal carcinoma, and changes in the localization of the BMSCs were successfully tracked with bioluminescent imaging and micro-single-photon emission computed tomography imaging. These data indicate the potential utility of BMSCs as a promising targeted-delivery vehicle for hypopharyngeal carcinoma gene therapy. Importantly, BMSCs may represent a promising targeting vector for general tumor radionuclide therapy.